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HESHAEEZEEAR C-EEZE RN EH CD59 B4 B0 8 [0 49 K ik 19 ) &
E Xt HeLa AR R {5 1ER

e e EE2AE,ER (L FHRFEFHR AMFHAME, LA FH266021; 2. BHE R Fashikg
& SEEE, BE T 721300 )

([ E] 86 H&—FHmn c-¥EENC- phycocyanin, C-PC ¥ [a] 44 K 24 ER( nanometer microspheres, NPs ), JF-#£57 H
Xt Hela ZHMUAIET AT E I . 7 ok« SR JH S 1 STk 1 1l 45 00 1) 12 Y 7 SR carboxymethyl chitosan, CMC )4k 28,24 i
C-PC/CMC-NPs ; Wi 17 [ D A 72 0 8 L o A 1 48 20 24, 31 T 3 S Pl 5 MO 2 {S0UR 52 490 DK 288 24 UL 14 FRAE 5 MTTT 325 6z 0 8 1)
YK Bk C-PC/CMC-CD59sp-NPs X N B #50% HelLa 4 Az 1 Y52 0 5 35 1 S5 35 A2 C-PC/CMC-CD59sp-NPs 11 21 2UAH 754 &
24P ; Western blotting 128 2H Ak 15543 SRS I C-PC/CMC-CD59sp-NPs % HeLa 40 it P4 3% 1L HY Caspase-3/PARP 2 11 Bel-2
HHRIBMFEE, 28K lINHIE C-PC/CMC 9Kk , 37 S F B UL 2 0 490 K Sk 2 B A MO0 A BRI | 43 Bty &), Joki 12 24
9160 nm, HeER A S R LR R 2.0 mg/ml, CaCl, ¥ FE N 1.0 mg/ml, KiAE 29 120 nm ERIE, (U RN
(62 +5)% ;CMC 5 C-PC #2558 3: 1, #8245 8( 20 +3 )% ; C-PC/CMC-NPs RN B 22 BAEAE, 78 120 h P4 pH =5. 4 F
4 A BEHCR AT K E 80% F1 60% ; IR A B MBS . C-PC/CMC-CD59sp-NPs X HeLa £1 Jitd 334 58 A BH & A4 30 1 7
FI A BEE AL TG Caspase-3/PARP 2K 1192635, 1] Bel-2 B Y FEIA( 4 P <0.05 ), £ BRI ) 94 K 254 C-PC/CMC-
CD59sp-NPs REFEMRSMIE] HeLa ANARAYER E ST o MG ZGH) B &2 SR80 T 07 Y JEL B, T 38 i) 490 0K 245 0 19 30— 25
SRR PG IR
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Preparation of novel nanoparticles of carboxymethyl chitosan covered with
C-phycocyanin carrying CD59sp and its killing effect on HeLa cells

YIN Qifeng' , YANG Peng’, WANG Yujuan', LI Bing'( 1. Department of Biology, Medical College of Qingdao University,
Qingdao 266021, Shandong, China; 2. Department of Genetics, Maternal and Child Health Care Hospital of Baoji City,
Baoji 721300, Shaanxi, China )

[ Abstract ] Objective:To prepare C-phycocyanin ( C-PC ) contained polymeric nanaparticles with targeting ligand and
study its target treatment effect on Hel.a cells. Methods: The targeting drug-loading carboxymethyl chitosan ( CMC )
nanoparticles were synthesized by ionic-gelation method, and the particles with the most optimal condition were selected by
orthogonal analysis. The surface morphology and particles size were observed by transmission electron microscopy ( TEM )
and dynamic light scattering ( DLS ). The effects of nanoparticles on the proliferation of HeLa cells were assessed by MTT
assay. The tissue compatibility and safety of nanoparticles were studied by hemolysis assay. The expression of cleaved
Caspase-3 and Bcl-2 was determined by Western blotting and immunofluorescent staining, respectively. Results: The
optimal condition for the preparation of the nanoparticles was: CMC at 2. 0 mg/ml, CaCl, at 1.0 mg/ml, and the nanopar-
ticles size of about 120 nm with spherical morphology; the entrapment efficiency was ( 62 £5 )% ; the ratio of CMC : C-PC

was 3:1, and drug-loading amount was ( 20 +3 )% . The drug-loading nanoparticles showed slow release characteristic in
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vitro and without hemolysis. The nanoparticles significantly inhibited the proliferation of HeLa cells and induced the cell

apoptosis; in addition, it promoted the expressions of cleaved Caspase-3 protein but suppressed the expression of Bcl-2

protein. Conclusion: The novel targeting CPC nanoparticles could inhibit Hela cell growth, with a superior apoptosis in-

ducing effect over the other drugs, which provided a new idea for the research on marine drugs and an important theoretical

value for further study on targeting drug-loading nanoparticles.

[ Key words ] C-phycocyanin; targeting nanoparticles; carboxymethyl chitosan; HeLa cell
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v U NS AR e R R 2P 2
RIS BB GHT BRI T A Py 2 e 01 45 PR 3R
FEH AR TSI ARER . AREOR HEEZ R4
AR IR B A YT FERE TR R AR 2, CalRiE R
( C-phycocyanin, C-PC )J&—Fi 3 £7 7% T 1R g i rp
MRIOCEHB O RER, HAA %2 T JKE
PG BUEAL DURRE R A i BESEEHT, 92
T ARG YR TSR A, A i
G507 R, C-PC AT LA SR AL B4 S g 1 A i i
AR A AE AR e 1 22, TEAAR TN B Wi 1 g e A 25
PRI R IR ) 1 HCAE T e 6 5 A o e FRBEC chi-
tosan, CS )J&— M RIR Y T A4  TCRE Y A P AH 2
PG PR P e 10 S B T 22, Ll s K P TR
%, R IFE R P carboxymethyl chitosan, CMC )
JETC AN — BT R, TEOR BE 50 MO0 R R 1Y
SERE B RAFRKENE . L eMC h2hi
AR, FTSEI G H BRE I A Z5TR 08 25 )
RIVERT, S 25 ke, CD59 & —Fh kA
PR A5 R B, HAE 22 h ST AR b
3K AE E A R IR Gk, CD59 AT LU AL AS &
CD59 54 1 e A4 IKC CD59sp ), Lh 52 30 firvJed 4t
LA RE 7] 7€ A, AW 5838 i B 1 2Bk, % C-PC
WHAE CMC T, IR R I 4% | CDS9sp, il % Hh
C-PC/CMC-CD59sp B0 ] 49 K A BR( nanometer micro-
spheres ,NPs ), X F R AE 47 MY, [R] Asp 4G ) JHE X6
HeLa 4 L8 T 552 0 , 45 718 AT e i) /6 FH AL
N C-PC 70 e 7 P 32 AL S B A i L o R AR VB T 24
VIR TT A S BB 0 SR B

1 #REFE

1.1 E2&MHA5 KA

N'E % HeLa 20 MOtk /1N BUSCEF 4 240 i 1.929
YRR AR SERR AR, C-PC I B M R4
FAIRAT, CMC Wy 3 F 5 500 AW AR AT BRA A,
CD59sp H KA f A7 FR S J 5 B, L Bel 2 Hidk 7
1L 1) PARP/ Caspase-3 LRI T abcam A Fl . RIT
AN—4i HRP-EHi %/1gG — 4 . SABC 9% 2H 1k ik

& B-actin W F R IUHE L FEAY THREARAH,
BCA & e IAN & Pro e K R T o
KAEYARA T ECL A & 650 &1 T Thermo
Scientific A o 7 5 HL4E( JEM-1200EX ) H H 4%
HL AR US4 JEOL ), OB R BE 43 B A ( WIL-608 )
Wy 11 1 AR P O 2 A B A PR W] S L AR Az
( Synergy™ H1 )IETF Biotek A H] o

1.2 #)4& C-PC/CMC-NPs B A% A ) &S

KB T Ag Bk 0 i 4 CMC 435 C-PC-NPs,,
B AEHE BE /Y CMC 1 C-PC ¥ I AE L St £ 4% 1
FATIRAT, VL CaCl, YENACHRF, sl B 1), il 45
C-PC/CMC-NPs,,

FH =% =KF Box-Behnken 5% 11 F Wi 1 [
ek Design Expert 25 1H504T ), LA ER
YERTEM TR IR , BFFE5 AR GOERIE B 3 AN
CMC FI C-PC HyJFiH (X1 ) .CMC #&EE( X2 ). CaCl,
WREC X3 ), AR E 3 KT, k1,

#1 C-PC/CMC WRELRKFIZEE
Tab.1 Mass ratio and levels of C-PC/CMC

Range and levels

Factors

-1 0 1
X1:CMC/C-PC( m/m ) 11 31 5:1
X2:CMC[ p,/(mg * ml™" ) ] 1 2 3
X3:CaCl[ py/( mg » ml™") ] 0.5 1.0 1.5

1.3 %l &Fed 4 KR C-PC/CMC-CD59sp-NPs
B C-PC/CMC 4K ER 5 mg & T PBS 1,

FEAMRAT A 2 mg 1Y HECH] EDC, % pH =5. 6,

TEE TR FHEHE 1 h,8 500 x g B5.0 10 min, B EIEH]

HoR SN Y EDC, UUUE B AFE 1 ml PBS 1, iMA 1

mg/ml Y FITC FRiCHY CD39sp, FEL R, B O B 2

WP AR LS A 1 CD59sp, PLTEF & T 1 ml A PBS

W4 CIR-AT .

1.4 #mlh k4 AE

1.4.1 F5 WM C-PC/CMC 4 Kk o &
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I C-PC/CMC-NPs 23, T80 75 I 3 PR A b i 75 43
10 min, SR 5 IR T 4505 43 108 &) O A o T 7
BRI R 1, LE TR 10 min, BRI 25 2 A RO AA , fd
He TG  fE B TR RMIERIE A .
1.4.2 Il & C-PC/CMC-NPs 142 Hl C-PC/CMC-
NPs TR RGE 1, FH IO B 43 {30 i Ok A2 K
NG
1.4.3 Il & C-PC/CMC-NPs & # % HL 100 pg/
ml 1 C-PC %% 0.0.01.0.05.0.1.0.2.0.5.1.0
ml, Il PBS ¥ 2 1 ml. HU45% 200 wl T 96 FLAK,
A 3 FATHL, T 590 644 nm A0 R 58
SRIE . L Y: BEEHRIE( a. u. )X Xz C-PC W E( pg/
ml FEAFZEME R, 76 1 ~ 100 pg/ml 785 Bl P e 6
AR, HEARE 2N ¥ =59.911X-150. 91 ( R2
=0.9994 ), K5l B UF RO K ERIB I T 4 CF
12 000 x g #§.0> 15 min, B EIF W E C-PC Y2
S ARABRUE M Ze , MR e B2 R i VIR B
EH C-PC &, EEFLE LT ARXIE QR
(% )=(my —m /Wy x100% , Horfr m, fRFEY)
T INARY) C-PC it ,m ., fRFWFE Y C-PC i H
1.4.4 it % C-PC/CMC-NPs # 25 & % C-PC/
CMC-NPs ZW VR TIEALIE T fE i F RF
R AR R DL T ARG R 2w
(% )=( Wy =W )/ Wy x 100% , Horf W 44k
BRI C-PC/CMC-NPs 2,
1.4.5 WHERGHKBGRENAEEE RHBEN
YR, pH =74 F15.4 X T, %% 2 mg 1)
C-PC/CMC-NPs % 5 B R 3CE 7E g b, IR A
A 10 ml PBS YELLAE T, T 37 CKFIERIRD
iy b DUE e HURE SR AT R, Al AE 1.4.8.12.24
48 120 h BRI A 10 ml PBS 4B, 2 5¢
SEHREE , #h A B T PBS R, AR S R B
BRI C-PC i, 159 1 BH RO, il B th
2.
1.5 MTT A 44 K 25 45 4F Hela 2m i6.69 34 584F )
MTT SE56 530 S5 4l e P X B4 ( TG AT faT Ak
B BAMEXTERZAL 1% (v/v ) Triton-X-100 AL B . C-
PC #H( C-PC YA ) .C-PC/CMC-NPs ZH( JF# i 4 >k
254 ). C-PC/CMC-CD59sp-NPs 2H ( #E [i] 44 >k 24
W) NE U Hela 4HMIRE /N BUSET 4E 411 1.929
20 Bk ( IE B 40 M X BR 2 ) 76 % 10% i 2F 1l 3 1Y
RPIM 1640 55353, B T 37 °C,5% CO, W34
Bt BEHUH AN HeLa 4000, B 100 pl #% 1 x 107/
FLEERDT 96 FLEE TR IR R, AR B 24
P1(1.10.50.100 wg/ml )AbFE Hela 4ifE, B4 5 4

HAL, KSR 48 h 5, & FLINA 20 pl 19 5 mg/ml
MTT, 4k 228555 4 h J5, W85 3R, £45FLn 150 wl
DMSO,Z 7% 10 min, BRI 490 nm Ak G5 &
(DA, RS HATE R FAER( % ) =Dy /
Dy s 3T Dy ARG IR D {H, Dy 10FE
FHE X BEZH ) D (8.
1.6 Zfniktem shoR e 2otk

VRS2 98 43 21« BH P X6 B8 2 ( Triton-X-100 4k
) B PE X B 41( PBS AbFE ), C-PC 41( C-PC %
) .C-PC/CMC-NPs Z1( dE#E ] 94K 254 ) . C-PC/
CMC-CD59sp-NPs ZH( #R[a1 9K 254 ) K87 ek A A&
21 0. 9% FALFNE A RE 10 15, 1R 21,1 500 x g
B0 5 min, BRI VITERILLANE 0. 9% &
ARG 3 R, BE i K 5% 1 240 I A2
ZH 1 ml BYAHALERE A3 A 0. 4 ml AS[R) R BE 1)
259)(1.00.0.05.0.10.0.05.0.02.0.01 mg/ml ),37
CKBFERMBFE 2 h, 285 3 000 x g B0 10 min, L
W TEBEAR Y 540 nm KW D A, T8 I
A W% ) =( Dy = Dyypiasm /C Digpag =
Dy nge ), Hrf Dy D ~ Dy s aR 259
ALBRZH Triton-X £ .PBS 4114 D {H.
1.7 Western blotting 3% #x] 24 K 25 4%} Hela 2m i
M EALEY Caspase-3 & @ & K 0 %"

SEHG A 6 BRAA( K573k ) L C-PC 4( C-PC ¥
7 ) .C-PC/CMC-NPs ZH( JEHE W 44K 254 ) . C-PC/
CMC-CD359sp-NPs ZH( #B a1 442K 254 ). HeLa 4 il
22200 wl Z4HAL B 48 h 5, B IR BT B I RE A
Ji, vk b 241 40 B 30 min,4 °C,12 000 x g &5.0> 20
min, 438 H 5250, BT, BCA 2l 8 Ak R .
SDS-PAGE 73 %5 H Y 11, ¥ %% 2 PVDF B |, 354
2 h, fil A apoptosis cocktail ( i £ ) Caspase 3/
PARP/Procaspase-3 ,muscle actin ) —4${ 4 C 5 i
W, BB E HRP- 91 2 h,fb2F & B8, Image J
PG IR 3 B 5ty I BE TR R 1 ik it
1.8 S y& &AL EAm 4 K 25 M 2t Hela 28 2 A
Bel-2 & & & A 6%

SEHR A 0 BRAA( KR 3E ) LC-PC 4( C-PC ¥
% ) .C-PC/CMC-NPs 41( JEHE [m1 94K 254 ) . C-PC/
CMC-CD59sp-NPs ZH( #[a] 44K 254 ), HeLa 4 Jifd
TR J& , £ 41254 200 wl ZbEE 48 h,PBS ¥t 3 X,
YK 5 min,4% ZR P E=JEFEZE 10 min,0. 1% Triton
X-100 4bFH 20 min, PBS Bk, 10% - Ifil. i =5 iR & 4]
30 min, #5454 Cil & E Bel2 —4i0, PBST Y%k,
FIRECIFE FITC #5128 =90 1 h, PBST ik, %6
6 N R FARE  TPP JR A BT 0 i B
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1.9 %itzae

K H OriginPro 8 .GraphPad Prism5 Image J AbFH
P8, R SPSS13. 0 GEit-Hi i o3 Hr 5t , i Bk
Maxs R, A HHBCRH ¢ K5, P <0. 05 5%
P <0.01 %R ZEFA G

2 & R

2.1 #)%& C-PC/CMC-NPs 4 £ 45 R 1k, o

TE =N =JKF( 3 1) BBD B3t 304 15
NS 2, DA AL B HR( encapsulation efficiency, EE ) A
M o7 P, 25 2R 35 20) Wi 7w M S5 6 (PN T {8 3 it
Design-Expert #4110 b7 18 5105 4347, 4530 40
T ZIC RN R T AR . EEC % ) = —44. 96875
+16.50000 x X1 +67.00000 x X2 +1. 36667 x X3 +0.
62500 x XI x X2 +0. 06667 x X2 x X3-3.03125 x XI’-
17.62500 x X2* —0.02611 x X3*,

&2 C-PC/CMC-NPs LIEEEHAGRITRLIWER
Tab.2 C-PC/CMC-NPs optimization model

design and experiment result

Levels of independent factors Response EE( % )

Run order
X1 X2 X3 Predicted Actual
1 5:1 2 0.5 48.13 48
2 3:1 2 1.0 66.00 67
3 3:1 1 0.5 44.13 44
4 3:1 2 1.0 66.00 66
5 5:1 3 1.0 37.00 37
6 1:1 3 1.0 36.25 36
7 1:1 1 1.0 38.00 38
8 3:1 2 1.0 66.00 65
9 1:1 2 1.5 47.88 48
10 5:1 1 1.0 33.75 34
11 3:1 3 0.5 42.88 43
12 3:1 3 1.5 42.88 43
13 1:1 2 0.5 49.88 50
14 5:1 2 1.5 46.13 46
15 3:1 1 1.5 40.13 40

BRI 7 223 L3 3, NR AR AT LB i, 8
BUTE o =0. 01 KB, BUHEE( F=551.92,P <
0.01 ), 7 f B 72 2250 R2 = 0. 9986, /% 1E )5 R =
0. 9968 , F B R A RUAR 4 Hb AU A A [R) il 48 25 14 T
YORBERI EE R, AU 2P >0.05), i
VLI T2 R BAE S8 T AR B9 A o X st
B, A HIN BRI G X1 =3:1, X2 =
2.0. X3 =1.0;H EE %K 65% , H25%H 20%
2.2 it C-PC/CMC-NPs 1% 5% | & $e 16 4 K ok
( Target-NPs )

Vi L 41 & il % i C-PC/CMC-NPs (' Drugs-
NPs ). T CD59 75 2 Fh S A JE 3R 1 = 255, DLtk
A, B CD39sp A A HL W 73+, it EDC 1Y
AL B HARIEAE C-PC/CMC-NPs L, 1l %5/}, Target-
NPs, [ 1 4 C-PC/CMC 4K ER (1) 155 5 e B2 1A
YK AR S B FLN A BRTE | 433450 HoRi AR 29
160 nm; &1 2 AR GERFEHOGRLEE (SO R ik
12 B oA RiAR 2R 220 nm, AR EUNT 0.3,
2.3 ARBRPEIRIT U8 R AR ERAR IR 25 3G e

TEANTR pH 4541 PBS Z& i b, C-PC/CMC
YRR SRS T 2R ( B 3 ). pH =7.4 fil pH
=5.4 BiFh SRR Z 3 Won 3 ANH B R R VIR 6
h P, PR HCRE T, T2 Sk W A Bk 2 T Y 24 ) R
;2 80 h i, BEHGE RGN, TR AR R R
fiff, RO AU AE NI 259, ST RR R . e
FE120 h N, 7E pH =5.4 Fl pH =7. 4 500 F, B
RO HIIRE] 80% F160% - R, 245 i R ik th 2 80
H pH UEME  TEIRIBR TE A TR £
2.4 Targot-NPs # 2474 Hela 28 it e 3% 74

MTT 32600 45 49 K B BR 78 AN [R) R B 6F 26
1E B 5 E R 40O A HeLa 40 M 9315 0L, 45
(&l 4 ) F2BA 2556 40 i 49 A= KA P01 AE . Targot-
NPs PR = F AL, I ELE % 245 P00 B 1)
A, 40 )48 B A B . Targot-NPs 5 X #8 21
1929 ZAHAIAH F( B 5 ), W BE TN B9 25 9 X HeLa
g1 1abe oSN T = Y EOF=528 (= 2T 7 D G i T o 1 2
PEAE AN
2.5 7AW T Target-NPs £ 4F 49 &AM

2010 308 o 0L Ik I geE A, DRI TR A 2 W A
MR 2 A PR B I A DA I i >k 2%
N AR 4, S5’ 6)Bn, K12
22 A WA R AE R A B 5, 3R
B Target-NPs J&2% 421,
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x3 HYMEHERSTAERFTENHT
Tab.3 ANOVA for the fitted quadratic polymomial model for EE
Source Degree of freedom Sun of Squares Mean Square F Value P
Model 8 1 655.75 206.97 551.92 0.0 001
Lack of fit 4 0.25 0.06 0.06 0.9 877
Pure error 2 2.00 1.00
Cor total 14 1 658.00
Drugs-NPs 21, [FIE G £k (1) PARP ) 2 35 &t AH B 1)
e T AERFW, 45 2520 I ReIE 1% 1L 1Y Caspase-3
- N S N 5N
. %4 M 5 MK R (TS 55
+
-
. 100,
L — pH5.4
® ~ so} — pHT.4
. %
L . - E 60F
. 2
2 » Y 40
| )
. 5 20
.
JEN 12001 E[]E}\‘L\";\d[‘:a' g 500 nm 200 40 60 BO 100 120

Time (t'h)

1 C-PC/CMC i RFEEKESTRER ( x50 000 )
Fig.1 Morphology and particle size of
C-PC/CMC-NPs by TEM ( x50 000 )

E3 C-PC/CMC #REBRFERE pH 4T C-PC HITERL#I 2%
Fig.3 The release curve of C-PC from
C-PC/CMC-NPs at different pH

100 10
Accnmulation rate (%) Frequescy (%) o
90 L 9 120 -
80 = ] __ lLoof = Drug-NPs
- | H = mm Target-NPs
L All[7 7 = 80t . )
60 A M =
fl o E 60f E *
50 I 5 g T *
40 i " 5 Y !
| | z
30 ‘[ / 3 20
20 i _ p
[0 | h 0= 10 50 100
|
|li H']-h_ ! Concentration [p,/(pg-ml')]
10 00 1 000 * P <0.05 vs C-PC group
Size (d/nm) 4 MTT ER N E R E B 6 A Rk

B2 C-PC/CMC A BRBIZ S

Fig.2 Particle size distribution of C-PC/CMC nanoparticles

2.6 Target-NPs 4% 2 Hela 28l cleaved Caspase-
3 M RA

Western blotting 5 Il 45 (K 6 ) x5 X} A8
ZH M Fb, C-PC. Drugs-NPs. Target-NPs #1 1% 1k Ay
Caspase-3 [ =ik 5 I B (P <0.05 of P <
0.01 ), Ifif Target-NPs £k B B & F C-PC Al

Ml HeLa 4 REHYIETERE J1

Fig.4 The proliferation of HeLa cells with different

concentration of targeting nanoparticles

2.8 Target-

HrE

observed by MTT assay

NPs 42 %&4% Hela 29 & Bel2 &G 65 &

Bel-2 B—FhT- IS A, il B - A R
C NZr A () B ORI i 20 L A R T~ 5 3R &
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8 )R, X FRAA AR LY, A 45 41 i 3Rk i A W
BHITFFE10.5+0.6.8.1+0.6 vs 14.5 0.4, P <
0.05 ), T Target-NPs ZHHAHE(2.9 £0.4 vs 14.5
+0.4, P<0.01),

100 _ (A
80 W Normal .
E B . Hela
E 60 | .
5 40 #
- _
z 20 o
@]
101 aal (C] ®
“—:- 5 : : A: Cul group; B: C-PC group; C: Drug-NPs group
1 I( 50 00
D: Target-NPs
Concentration [p,/(ug-ml)] e anee s grovp .
“ P <0.05 vs Normal group S BEAPKEERTS HeLa 188 Bol-2 EEFAKTHII x200)
B 5 MTT £ 7R E R B 40k ek st Fig.8 Effect of targeted nanoparticles on the

IF & = il B 5 1 4 /N expression level of Bcl-2 protein in HeLa cells( x200 )

Fig.5 The toxic effect of different concentration of targeting

nanoparticles on normal cervical cells detected by MTT assay 3 it i
3.0

25t o AR AREA S WL 25
S a0 Target-NPs RSN T — o B, S gk B2y,
£ s SRR A R R 2k R R ARy 2
£ oo " W1 SIS T ECARE 52 T8 ) 160 i 2 26 1
A | {3125, S B PR FRLOR AL BRI M

o ) , ) FERMEE—F i H A R b AL i k 1 208, 7
7001002 005 0105 AR SR UK TP R R F B RS
e L STEAY ARGET K. 0-CMC J&— o5 BRI
6 ERENKRIRAR EWR E KR ML Y, HA BRI R K E YA A UE R
Fig. 6 Comparison of hemolysis ratio under BURAESERRE: , 7E Aot i L 5 24 55 T T %) 107 FH Al R ik
different concentrations of targeting nanoparticles %Z. HTHIE, RIS T pefw b, fil
7+ 0-CMC A E R K 259 1) 47380k, 0-CMC 38
B -'. “ .‘- -4- oD 1L B A 25, IF RE RS AEAE T K R
IS LIE AR B R |, S22 25 ) Rk, A 2 24 ) Wi
ractin A 42 kD e, Snima 28 SR BS T RS L 4 T ALK L
Procaspase 3 SN ST SRS S 3 kD WA 32 F 5 RGN AT, A0 S0 IR S T Hgh Kk 24
Cleaved caspase 3 W sm s S |7 LD Wyl 1 i 20 M B W S B SR T . Maya 451
i ) K CaCl, 1E K586, B9 T 58 6l 4 T LA EGFR
L, =i g =T {7, O0-CMIC LSS MM PR L, TES:

—g 510 4 THAT LIS aAYT EGFR i Feak i e
5808 = RUEERATTIBR S % 90, C-PC LA B s
E £ 04 HYRBLIR S T AR R P2 R T HCAE PR 2543
g 02 SRIGREF . 454 9K B AR AR FELL C-PC
T I T IHEIRETZIHY, CaCl, FEH S, P 5209 il

.05, .01 vs Control group

&7 Western blotting &l HeLa ZHAf FiE L 5 R C-PC AR EERIEIPDIRIR . AR
Caspase-3/PARP BN RILXE HIE & CD59 7378 2 Fp S rhad ik AR
Fig.7 Expressions of cleaved Caspase-3/PARP PRI AL A, JEAE T I 18 ) HoARe S MR A IR

in HeLa cells by Western blotting EDC AT LA {E 0-CMC B3R T s, B 52
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BN A EDC BITRAE, 5 CDS9sp R FIAKRTY
Bk bl R Aok 258, SEER AR AR T, K
BREA R AT 43 B, WOGRLEE AN 2 HoRLAR R 2y
220 nm, FLBDWER R BOE  KiA2 KLY 100 nm, BIFfRL
P B RN ], v RBJE T I0 EA BT AN TR,
BERAE AN T 2 T8, S EAK OR B K, (5 HoR A2
AN RO CRL EEASCR AR ROH il & 1 . A E R
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